C21orf2 is mutated in recessive early-onset retinal dystrophy with macular staphyloma and encodes a protein that localises to the photoreceptor primary cilium.
We have noted a phenotype of early-onset retinal dystrophy with macular staphyloma but without high myopia. The aim of this study is to report the underlying genetic mutations and the subcellular localisation of the gene product in the retina. Retrospective case series (2012-2015); immunohistochemical analyses of mammalian retina for in situ protein localisation. All three probands were first noted to have decreased vision at 3-6 years old which worsened over time. At ages 39, 37 and 12 years old, all had similar retinal findings: dystrophic changes (retinal pigment epithelium mottling, vessel narrowing), macular staphyloma (despite only mild myopia or high hyperopia), and non-recordable electroretinography. All harboured homozygous mutations in C21orf2, a gene recently suggested to be associated with retinal dystrophy but of unknown function. Two had a frameshift deletion c.436_466del (p.Glu146Serfs*6). The third had a missense mutation affecting a highly conserved residue (p.Cys61Tyr) and was short (below the 3rd percentile) and obese (50th percentile for weight despite short stature). Immunohistochemical studies in human, pig and mouse retinas localised C21orf2 protein to the ciliary structures of the photoreceptor cell (the daughter basal body, the centriole adjacent to the basal body, and the connecting cilium). This retinal dystrophy phenotype is caused by recessive mutations in C21orf2 and can be considered a retinal ciliopathy as C21orf2 encodes a protein that localises to photoreceptor ciliary structures. The short stature and obesity noted in the youngest girl suggest that for some patients biallelic C21orf2 mutations may result in syndromic ciliopathy.